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(54) Apparatus and method for mobile communication 

(57) A mobile communication apparatus and 
method which extract surrounding base stations within 
a certain defined area centered at a present location of 
a mobile unit, carry out an arithmetic operation for 
obtaining a specified weighting coefficient with respect 
to each of the extracted surrounding base stations on 
the basis of a direction of each of the extracted sur- 
rounding base stations from the present location of the 
mobile unit and a traveling direction of the mobile unit 
carry out a further arithmetic operation for weighting a 
value of the electric field strength of a signal received 
from each of the surrounding base stations with the 
weighting coefficient of a corresponding surrounding 
base station to provide a weighted electric field strength 
of each of the extracted surrounding base station, and 
select the one base station from the extracted surround- 
ing base stations depending on a value of the weighted 
electric field strength. 
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Description 

BACKGROUND OF THE INVENTION 
5 1. Field of the Invention 

[0001] The present invention relates to an apparatus and method for mobile communication in which a base station 
for favorable communications is selected from a plurality of base stations. 

w 2. DegpriptiQn of the Related Art 

[0002] A system known as CDMA (Code Division Multiple Access) has been employed in a mobile communication 
apparatus. For example, in a CDMA mobile communication system, a base station is disposed in each of a plurality of 
service area (cells) so that wireless asynchronous communications are carried out between the base station and a 

15 communication apparatus (portable information apparatus) of a user. 

[0003] A portable information apparatus that has been used until now is provided with a receiving circuit as shown 
in Fig. 1 which selects one base station among a plurality of base stations for satisfactory communications. The receiv- 
ing circuit is provided with an antenna 1 , a front end 2, an inverse diffusing circuit 3, a detecting/demodulating circuit 4, 
a base station selecting circuit 5, and a received power detection circuit 6. The antenna 1 and the front end 2 receive a 

20 radio wave in a down channel arrived from a base station. A received signal Sin output from the front end 2 is inverse- 
diffused in the inverse diffusing circuit 3. The -inverse-diffused signal is further detected and decoded in the detect- 
ing/demodulating circuit 4, by which a demodulated signal is produced. Furthermore, the received power detection cir- 
cuit 6 automatically measures electric power of a received signal Sin. The base station selecting circuit 5 determines a 
base station transmitting a radio wave with the largest measured power P as the station to communicate with, and, on 

25 the basis of a result of the determination, controls the inverse diffusing circuit 3 and detecting/demodulating circuit 4. 
[0004] With thus provided received power detection circuit 6 and base station selecting circuit 5 for the base station 
selection, even when the portable information apparatus travels with the user from a point a, to a point b, then to a point 
c, and so on, as illustrated in Fig. 2, a handover (cell switching) of the portable information apparatus is carried out in 
the order of a base station A, B, and C, and so on, each of which is at the shortest distance from the apparatus in the 

30 traveling direction of the user, it is possible to maintain suitable communication even if the user is traveling. 

[0005] In the above base station selection, of radio waves arriving from a plurality of base stations, one radio wave 
with the highest electric field strength is detected. Then, a base station transmitting the detected radio wave is deter- 
mined to be selected as the nearest suitable base station in the traveling direction. 

[0006] However, as shown in Fig. 3. a radio wave transmitted from a base station A1 behind a portable information 
35 apparatus P1 which is traveling is reflected by a reflector B1 such as a building. As a result, the portable information 
apparatus P1 can receive the reflected radio wave with a high electric field strength. Therefore, in the above base sta- 
tion selection which is strongly dependent on electric field strength of a radio wave of a base station, the reflected radio 
wave is incorrectly determined as a radio wave transmitted from the nearest base station in the traveling direction. This 
causes frequent repetition of unnecessary handover that results in ineffective utilization of limited resource and of 
40 occurrence of undesirable disconnection that degrades communication quality. 

. SUMMARY OF THE INVENTION 

[0007] In view of the foregoing, it is an object of the present invention to provide a mobile communication apparatus 
45 and method by which occurrences of unnecessary handovers can be reduced to improve communication quality. 

[0008] The mobile communication apparatus according to the present invention selects any one of a plurality of 
base stations to communicate therewith, the apparatus comprising: extracting means for extracting surrounding base 
stations of a mobile unit within a certain defined area centered at a present location of the mobile unit; and base station 
selecting means for carrying out an arithmetic operation for obtaining a specified weighting coefficient with respect to 
so each of the extracted surrounding base stations on the basis of a direction of each of the extracted surrounding base 
stations from the present location of the mobile unit and a traveling direction of the mobile unit, for carrying out further 
arithmetic operation for weighting a value of the electric field strength of a signal received from each of the surrounding 
base stations with the weighting coefficient of a corresponding surrounding base station to provide a weighted electric 
field strength of each of the extracted surrounding base station, and for selecting the one base station from the 
55 extracted surrounding base stations depending on a value of the weighted electric field strength. 

[0009] The mobile communication apparatus according to the present invention selects any one of a plurality of 
base stations to communicate therewith, the apparatus comprising: a receiving section for receiving a radio wave trans- 
mitted from a satellite at a fixed time interval, and for outputting present location data in synchronism with the time inter- 
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val; a present location storing section for storing the present location data supplied from the receiving section; an 
operation section into which location information indicating a destination is input as destination data by a user; a map 
information storing section for storing map information including location data of each of base stations settled in each 
of service areas; a traveling direction estimating section for estimating a traveling direction in which the user is going to 

5 travel, and for outputting the estimated direction as estimation direction data; and a candidate base station selecting 
section which receives the estimation direction data output from the traveling direction estimating section; retrieves 
base station location data about all of the base stations in an area within a specified radius centered at the present loca- 
tion from the map data storing section on the basis of the present location data; carries out an arithmetic operation for 
obtaining a direction of each of the base stations as a direction of a vector with an initial point thereof at a point repre- 

w sented by the present location data and a terminal point thereof at a point represented by a retrieved base station loca- 
tion data of each of the base stations, the direction of the vector being defined as a base station deflection angle which 
is an angle between the vector and the axis of the coordinate system; carries out an arithmetic operation for comparing 
each of the obtained base station deflection angles with the destination deflection angle, for obtaining weighting coeffi- 
cients each corresponding to each of the base stations and providing a higher priority of being made as a candidate of 

75 the one base station for a base station with the base station deflection angle closer to the destination deflection angle, 
and for weighting a value of an electric field strength of a signal received from each of surrounding base stations with 
the corresponding weighting coefficient to provide a weighted electric field strength for each of base stations; and 
selects the one base station depending on a value of the weighted electric field strength. 

[0010] A method for communication used in a mobile communication system according to the present invention 
20 selects any one of a plurality of base stations to communicate with a mobile unit, the method comprising the steps of: 
inputting a traveling destination of the mobile unit; detecting a present location of the mobile unit at a fixed time interval; 
carrying out an arithmetic operation for obtaining a weighting coefficient for each of base stations, the weighting coeffi- 
cient being provided so that a base station at the shortest distance from the mobile unit in a traveling direction thereof 
is made as a candidate of the one base station; carrying out an arithmetic operation for weighting a value of an electric 
25 field strength of a signal received from each of surrounding base stations with the corresponding weighting coefficient 
to provide a weighted electric field strength for each of base stations; and selecting the one base station depending on 
a value of the weighted electric field strength. 

b r ief QE sc RiPTiPN of th e; drawinqs 

30 

[0011] 

Fig. 1 is a block diagram showing a configuration of a conventional portable information apparatus; 
Fig. 2 is a schematic diagram illustrating handover of the portable information apparatus shown in Fig. 1 traveling 
35 with a user thereof; 

Fig. 3 is a schematic diagram showing repetition of unnecessary handover of the portable information apparatus 
shown in Fig. 1 traveling with the user thereof; 

Fig. 4 is a block diagram showing an embodiment of a configuration of a portable information apparatus according 
to the present invention; 
40 Fig. 5 is a diagram showing an estimation of a destination deflection angle; 

Fig. 6 is a diagram showing extraction of base stations in an area with a specified radius centered at a present loca- 
tion and a deflection angle of each of the base stations; 

Fig. 7 is a schematic diagram showing a transition of a destination deflection angle with traveling of the portable 
information apparatus; 

45 Fig. 8 is a schematic diagram showing transitions of present location data and an area having a specified radius, 
respectively, with traveling of the portable information apparatus. 
Fig. 9A is an example of a table showing a priority weight of each base station; 
Fig. 9B is an example of a table showing an electric field strength of each base station; 

Fig. 9C is an example of a table showing an electric field strength, priority weight, a weighted electric field strength, 
so and a priority of handover of each base station; and 

Fig. 10 is a flow chart showing a process of operation in selecting a base station. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

55 [0012] An embodiment according to the present invention will be explained in detail in the following with reference 
to drawings. 

[0013] Fig. 4 is a block diagram showing a configuration of a portable information apparatus used in a CDMA 
mobile communication system as an embodiment of the present invention. 
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[0014] As shown in Fig. 4, the portable information apparatus comprises an antenna 7, a front end 8, a inverse dif- 
fusing circuit 9, a detecting/demodulating circuit 10, and a received power detection circuit 1 1 . The antenna 7 and the 
front end 8 receive a radio wave in a down channel arrived from any one of base stations to output the received signal 
Sin in the received radio wave to the inverse diffusing circuit 9 and the received power detection circuit 1 1 . The inverse 
5 diffusing circuit 9 inverse-diffuses the received signal Sin, the detecting/demodulating circuit 1 0 detects the inverse-dif- 
fused signal and further decodes the detected signal to produce a demodulated signal. The received power detection 
circuit 1 1 automatically measures power of the received signal Sin and supplies a measured power value P to a candi- 
date base station selecting section 16 which will be described later. 

[0015] The portable information apparatus is further provided with a GPS (Global Positioning System) reception 
10 antenna 12, a GPS reception circuit 13, a present location storing section 14, a traveling direction estimating section 
15, a map data storing section 17, an operation portion 18, and the previously described candidate base station select- 
ing section 1 6. 

[0016] The GPS reception antenna 12 and GPS reception circuit 13 receive, every fixed time interval of x, a radio 
wave transmitted from each GPS satellite, and output present location data R(x, y) representing a present location (a 
is longitude x and latitude y) of the portable information apparatus in synchronism with the time interval x. 

[0017] The present location storing section 14 stores the newest present location data R(x, y) supplied from the 
GPS reception circuit 13. 

[0018] The operation portion 1 8 is mounted on a side face of the portable information apparatus and has a plurality 
of operating button switches. When a user operates specified button switches to input information indicating a destina- 
20 tion (name of a public building such as Tokyo station or a place) as destination data DOB, the destination data DOB is 
then supplied to the traveling direction estimating section 1 5. The operation portion 1 8 can be also operated by a voice 
input instead of the button switch operation. 

[0019] The map data storing section 1 7 , there are stored map data beforehand for showing a map of Japan, road 
maps, location data of names of places or buildings together with those indicating locations thereof. The location data 
25 also includes base station location data BSi (x, y) indicating a latitude and longitude of each base station is settled in 
every service area. 

[0020] The traveling direction estimating section 15 carries out estimation of a direction in which the user is going 
to travel (a traveling direction) by deriving a deflection angle 0m on the basis of the destination data DOB supplied from 
the operation portion 1 8 and the present location data R(x, y) stored in the present location storing section 1 4. The esti- 
30 mation data Dm representing the derived deflection angle 9m is supplied to the candidate base station selecting section 
16. 

[0021] More specifically, when the destination data DOB about a name of destination such as Tokyo station" is 
supplied from the operation portion 18 by the user inputting the data, the traveling direction estimating section 15 
searches the map data storing section 1 7 on the basis of the destination data DOB and extracts the destination location 

35 data S(x, y) represented by the longitude and latitude of the destination from the above location data. Furthermore, as 
schematically shown in Fig. 5, an orthogonal coordinate system with the present location data R (x, y) at the origin is 
determined, in which coordinate axes represent the longitude x and latitude y, respectively. In the coordinate system, 
an angle em (deflection angle) between the x-axis and a vector, with an initial point thereof at a point represented by 
the present location data R(x, y) and an terminal point thereof at a point represented by the destination location data 

40 S(x, y), is taken as representing an estimated direction in which the user is going to travel. Then, estimation data Dm 
representing the angle dm (hereinafter referred to as destination deflection angle) is supplied to the candidate base sta- 
tion selecting section 16. 

[0022] On the basis of the present location data R(x, y), the candidate base station selecting section 16 retrieves, 
from the map data storing section 1 7, the base station location data BSi(x, y) about ail of the base stations in an area 

45 within a specified radius (several kilometer, for example) centered at the present location of the mobile unit Namely, as 
schematically shown in Fig. 6, in the orthogonal coordinate system with the coordinate axes representing the longitude 
x and latitude y, respectively, the candidate base station selecting section 16 extracts the base station location data 
BSi(x, y) which represent the locations of all of the base stations BSa to BSe in an area within a specified radius with 
the center thereof at the present location data R(x, y) when the present location data R(x, y) is at the origin point. 

so [0023] The candidate base station selecting section 1 6 further carries out arithmetic operations to obtain a deflec- 
tion angle 8ci (hereinafter referred to as base station deflection angle) between the x-axis and a vector with an initial 
point thereof at a point represented by the present location data R(x, y) and a terminal point thereof at a point repre- 
sented by each of the base station location data BSi(x, y). Each of the obtained base station deflection angles 6ci is 
compared with the destination deflection angle 6m to select a base station corresponding to one of the base station 

55 deflection angles 6ci close to the destination deflection angle em as a candidate base station suited for the communi- 
cation with the portable communication apparatus. 

[0024] More specifically, as shown in Fig. 6, for a plurality of the base stations BSa to BSe being found, an arithme- 
tic operation is carried out for the base station deflection angles Oca to 8ce between the x-axis and vectors with initial 
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points thereof at a point represented by the present location data R(x, y) and terminal points thereof at points repre- 
sented by the base station location data BSa(xa, ya) to BSe(xe, ye), respectively. Furthermore, an arithmetic operation 
is carried out on the basis of following expression (1 ) or (2) for obtaining differences AGcam to AOcem between the base 
station deflection angles Gca to Gee and the destination deflection angle 0m, respectively: 

5 

AGcim s I6ci - 6ml (where, AGcim < 180°) (1) 
AGcim = (I6ci - Gml) - 360° (where, AGcim > 1 80°) (2) 

w [0025] In order to find a base station corresponding to one of the base station deflection angles Gci close to the des- 
tination deflection angle 6m as candidate base stations suited for communication, an arithmetic operation is carried out 
for each of the base stations so as to obtain a weighting coefficient represented by following expression (3). Each of the 
results is arranged in a candidate base station table shown in Rg. 9A. The candidate base station table is constituted 
with a surrounding base station ID and a priority weight value as a result of an arithmetic operation of the weighting 

15 coefficient for each surrounding base station ID as one pair. The table is formed in a RAM (not shown) in the traveling 
direction estimating section 15 shown in Fig. 4 to be stored therein: 

Bsi weight = 1 -(AGcim/1 80°)xa (a = 0.5, for example) (3) 

20 [0026] As is understood from the above expressions, a criterion of selecting candidate base stations suited for com- 
munication is established so as to decide that base stations behind the traveling mobile unit are unsuitable and to 
strictly select only base stations approximately in the traveling direction for a candidate base station. When a plurality 
of base stations are selected in accordance with the base station deflection angles Gci, respective priorities thereof are 
given by the above weighting coefficients to select one candidate base station. 

25 [0027] The above operation is repeated for every traveling of the portable information apparatus equal to or more 
than a definite distance. Thus, the candidate base station table is always updated with the newest content Fig. 7 and 
Fig. 8 show a transition of the destination deflection angle G (6m1 to Gmi), and a transition of the present location data 
R (R1 to Ri) with an area having a specified radius, respectively, with traveling of the portable information apparatus. 
[0028] The candidate base station selecting section 16 further extracts the base stations transmitting radio waves 

30 with such an electric field strength that the portable information apparatus can be handed over. Rg. 9B is a table show- 
ing a measured value of an electric field strength for each of the extracted surrounding base station IDs. Here, an elec- 
tric field strength of each of the surrounding base station can be distinguished by identifying an ID in a demodulated 
signal with the ID stored in the table. 

[0029] in addition, in the candidate base station selecting section 1 6, the candidate base station table is read out 

35 from the RAM in the traveling direction estimating section 15. Then, an arithmetic operation is carried out for weighting 
the measured electric field strength for each of the base station ID by multiplying the previously measured electric field 
strength vaiue with the priority weight in the read out candidate base station table. Fig. 9C is a table showing thus 
obtained weighted electric field strength for each of the surrounding base station IDs. The candidate base station 
selecting section 16 selects a base station to be handed over in order of magnitude of thus weighted electric field 

40 strength value, and executes hand over. Here, BSc is the base station with the highest priority to be handed over. 
[0030] In the example shown in the table in Fig. 9C, the highest priority is given to the base station with numeral 1 
to which the portable information apparatus is handed over. When a plurality of the base stations can be selected as in 
the CDMA system, the base stations with numeral 2 can be selected in addition to the station with numeral 1. 
[0031] Rg. 10 is a flow chart showing the above described operation for the base station selection. The operation 

45 of the portable information apparatus shown Rg. 4 will be explained with reference to the flow chart shown in Fig. 10. 
First, the user turns on the power source of the portable information apparatus before inputting a destination by a button 
switch operation or a voice input operation (step S71). The GPS receiving circuit 13 receives a radio wave transmitted 
from each satellite at a fixed time interval to measure the present location for updating the stored content of the present 
location storing section 14 for every reception of the radio wave (step S72). In addition, the candidate base station 

so selecting section 1 6 carries out ceil search operation (step S73) to measure an electric field strength of each base sta- 
tion. 

[0032] The traveling direction estimating section 15 carries out estimation of the direction in which the user is going 
to travel. In the estimation, an orthogonal coordinate system is first determined in which the x and y axes representing 
longitude and latitude, respectively. Then, the estimated direction is obtained as being represented by an angle Gm (the 
55 destination deflection angle) between the x-axis and a vector with an initial point thereof at a point represented by the 
present location data and a terminal point thereof at the destination location data. The destination location data is input 
by the user and the present location data is stored in the present data storing section 14. The destination deflection 
angle 0m is supplied as data to the candidate base section selecting section 16 (step S74). The candidate base station 
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selecting section 16 retrieves, from the map data storing section 17, the base station location data BSa to BSe about 
alt of the base stations in an area within a specified range centered at the present location (step S75). Then, an arith- 
metic operation is carried out for angles (the base station deflection angles 6ca to 6ce) between the x-axis and vectors 
each with an initial point thereof at a point represented by the present location data and a terminal point thereof at a 

5 point represented by each of the obtained base station location data, respectively (step S76). Furthermore, an arithme- 
tic operation is carried out for obtaining differences between the obtained base station deflection angles and the desti- 
nation deflection angle, respectively (obtain differences A9cam=8ca-6m to A6cem=0ce-6m from the above 
expression (1 ) or (2)). Following the operation, an arithmetic operation is further carried out about each of the base sta- 
tions to obtain a weighting coefficient therefor (obtain BSi weight by expression (3)) for finding at least one base station 

to having the base station deflection angle close to the destination deflection angle as a candidate base station suited for 
communication (step S77). 

[0033] The candidate base station selecting section 1 6 further carries out an operation to weight the electric field 
strength of each of the surrounding base stations with the result of the previous arithmetic operation for the weighting 
coefficient (step S78: multiplies the electric field strength value by the weighting coefficient) to thereby select a base sta- 
rs tion suited for communication. That is, a base station with a higher weighted electric field strength that is weighted by 
the weighting coefficient is selected as being of higher priority. To the selected base station with a higher priority, the 
portable information apparatus is connected (step S79) for a followed normal communication or handover. Each of the 
above process of steps S71 to S79 is repeated at a specified time interval. 

[0034] In the above embodiment, an explanation was made about the case where the present invention is applied 
20 to a CDMA system using a Direct Sequence (DS) method. The present invention, however, is not limited to this, but can 
be also applied to a CDMA system using a Frequency Hopping (FH) method. Furthermore, the present invention is 
applicable to not only the CDMA system but also an FDMA (Frequency Division Multiple Access) system and a TDMA 
(Time Division Multiple Access) system, in addition, the present invention can also be applicable to any one of digital 
and Analog communications. 

25 [0035] Although the embodiment was explained about reception of a signal modulated by PSK (Phase shift Key- 
ing), the invention can be applied to reception of signals with other modulations such as ASK (Amplitude Shift Key- 
ing),OOK(On-Off Shift Keying) and FSK (Frequency Shift Keying). Furthermore, the present invention is not limited to 
the above embodiment which was explained as a mobile unit with a cellular portable information apparatus mounting a 
navigation system including map information. Thus, the mobile unit can be constituted so that the navigation system 

30 includes the cellular portable information apparatus, or each of them is provided separately. 

[0036] As described above, according to the present invention, a base station most suited for communication can 
be selected and therefore unnecessary handover can be eliminated. This prevents the apparatus from waste of 
resource to improve quality of communication. Namely, a selection of a base station or handover is carried out on the 
basis of the traveling direction of the mobile unit detected by arithmetic operation with present location data and desti- 

35 nation data. Therefore, even if down channel signals from a plurality of base stations are received in the same level with 
some of them being arrived due to reflection, a base station in the traveling direction can be selected which is most 
suited for communication or handover to eliminate unnecessary hand over. In addition, by monitoring electric field 
strength and reception quality of radio wave, unstable handover to an unsuitable base station due to reception of a 
reflected wave can be prevented. This improves speech communication quality without undesirable disconnection. 

40 

Claims 

1 . A mobile communication apparatus which selects any one of a plurality of base stations to communicate therewith, 
comprising: 

45 

extracting means for extracting surrounding base stations of a mobile unit within a certain defined area cen- 
tered at a present location of said mobile unit; and 

base station selecting means for carrying out an arithmetic operation for obtaining a specified weighting coef- 
ficient with respect to each of said extracted surrounding base stations on the basis of a direction of each of 

so said extracted surrounding base stations from said present location of said mobile unit and a traveling direction 

of said mobile unit, for carrying out further arithmetic operation for weighting a value of said electric field 
strength of a signal received from each of said surrounding base stations with said weighting coefficient of a 
corresponding surrounding base station to provide a weighted electric field strength of each of said extracted 
surrounding base station, and for selecting said one base station from said extracted surrounding base stations 

55 depending on a value of said weighted electric field strength. 

2. A mobile communication apparatus as claimed in claim 1 further comprising: 
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present location detecting means for detecting said present location of said mobile unit; 
traveling destination inputting means for inputting a traveling destination of said mobile unit; and 
traveling destination direction estimating means for estimating a traveling destination direction of said mobile 
unit with said present location detected by said present location detecting means and said traveling destination 
5 input to said traveling destination inputting means. 

3. A mobile communication apparatus as claimed in claim 1 or 2 wherein said base station selecting means is for car- 
rying out an arithmetic operation for: 

10 obtaining a direction of each of said extracted surrounding base stations extracted by said extracting means 

from said present location and each of locations of said extracted surrounding base stations obtained by said 
extracting means; 

carrying out a comparison of said obtained direction of each of said extracted surrounding base stations and 
said traveling destination direction as said traveling direction; and 
is obtaining said weighting coefficient for each of said extracted surrounding base stations which is provided so 

that said extracted surrounding stations in directions nearer said traveling destination direction are more 
largely weighted. 

4. A mobile communication apparatus as claimed in claim 1 or 2 wherein said traveling destination direction estimat- 
20 ing means is for carrying out an arithmetic operation for making said traveling destination direction as a direction of 

a vector with an initial point thereof at a point represented by data of said present location of said mobile unit 
detected by said present location detecting means and a terminal point thereof at a point represented by data of 
said destination location data obtained through said traveling destination inputting means, said traveling destination 
direction being defined as a destination deflection angle which is an angle between said vector and an axis of a 
25 coordinate system determined for location. 

5. A mobile communication apparatus as claimed in claim 1 or 2 wherein said base station selecting means carries 
out an arithmetic operation for 

30 obtaining a direction of each of said extracted surrounding base stations as a direction of a vector with an initial 

point thereof at a point represented by said present location data of said mobile unit detected by said present 
location detecting means and a terminal point thereof at a point represented by data of a location of each of 
said surrounding base stations extracted by said extracting means, said direction of said extracted surrounding 
base station being defined as a base station deflection angle which is an angle between said vector and an 

35 axis of a coordinate system determined for location; 

obtaining a difference of each of said base station deflection angles and said destination deflection angle; and 
obtaining said weighting coefficient including said difference which is provided so that a base station with said 
difference being smaller has a higher priority of being made as a candidate of said one base station, and 
provides a table of candidate base stations with a set of base station IDs and said obtained weighting coeffi- 

40 cients. 

6. A mobile communication apparatus as claimed in claim 5 wherein said base station selecting means further meas- 
ures a level of an electric field strength of a radio wave of each of said surrounding base stations to find candidate 
surrounding base stations each transmitting a radio wave with a level of an electric field strength allowing commu- 

45 nication including handover; carries out an arithmetic operation of weighting a value of said measured electric field 
strength of each of said radio wave with said weighting coefficient with reference to said table of candidate base 
stations to provide a weighted electric field strength; and selects a base station having a targe value of said 
weighted electric field strength as said one base station. 

so 7. A mobile communication apparatus which selects any one of a plurality of base stations to communicate therewith, 
comprising: 

a receiving section for receiving a radio wave transmitted from a satellite at a fixed time interval, and for output- 
ting present location data in synchronism with said time interval; 
55 a present location storing section for storing said present location data supplied from said receiving section; 

an operation section into which location information indicating a destination is input as destination data by a 
user; 

a map information storing section for storing map information including location data of each of base stations 



7 



EP 1 089 581 A1 

settled in each of service areas; 

a traveling direction estimating section for estimating a traveling direction in which said user is going to travel, 
and for outputting said estimated direction as estimation direction data; and 

a candidate base station selecting section which receives said estimation direction data output from said 
traveling direction estimating section; retrieves base station location data about all of said base stations in an 
area within a specified radius centered at the present location from said map data storing section on the basis 
of said present location data; carries out an arithmetic operation for obtaining a direction of each of said base 
stations as a direction of a vector with an initial point thereof at a point represented by said present location 
data and a terminal point thereof at a point represented by a retrieved base station location data of each of said 
base stations, said direction of said vector being defined as a base station deflection angle which is an angle 
between said vector and said axis of said coordinate system; 

carries out an arithmetic operation for comparing each of said obtained base station deflection angles with said 
destination deflection angle, for obtaining weighting coefficients each corresponding to each of said base sta- 
tions and providing a higher priority of being made as a candidate of said one base station for a base station 
with said base station deflection angle closer to said destination deflection angle, and for weighting a value of 
an electric field strength of a signal received from each of surrounding base stations with said corresponding 
weighting coefficient to provide a weighted electric field strength for each of base stations; and 
selects said one base station depending on a value of said weighted electric field strength. 

20 8. A method for communication used in a mobile communication system which selects any one of a plurality of base 
stations to communicate with a mobile unit, said method comprising the steps of: 

inputting a traveling destination of said mobile unit; 
detecting a present location of said mobile unit at a fixed time interval; 

carrying out an arithmetic operation for obtaining a weighting coefficient for each of base stations, said weight- 
ing coefficient being provided so that a base station at the shortest distance from said mobile unit in a traveling 
direction thereof is made as a candidate of said one base station; 

carrying out an arithmetic operation for weighting a value of an electric field strength of a signal received from 
each of surrounding base stations with said corresponding weighting coefficient to provide a weighted electric 
field strength for each of base stations; and 

selecting said one base station depending on a value of said weighted electric field strength. 

9. A method for communication as claimed in claim 8 wherein: 

35 a direction of said traveling destination is estimated from said present location of said mobile unit; 

surrounding base stations within a specified area centered at said present location are extracted to carry out 
an arithmetic operation for obtaining a direction of each of said extracted surrounding base stations from the 
present location; 

an arithmetic operation is carried out for comparing said obtained direction of each of said base stations with 
40 said direction of said traveling destination, for obtaining weighting coefficients each providing a higher priority 

of being made as a candidate of said one base station for a base station with said direction of said base station 
closer to said direction of said traveling destination, and for weighting a value of an electric field strength of a 
signal received from each of surrounding base stations with said corresponding weighting coefficient to provide 
a weighted electric field strength for each of base stations; and 
45 a base station is selected as said one base station depending on a value of said weighted electric field 

strength. 
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